2253271 DUST CLEANER AND DUST CLEANI NG METHOD The present 22B%2Afi on rel ates
to a dust cleaner and dust cleaning nethod for renoving dust adhering to . -
the surface of an object. A conventional dust cleaner for renoving dust
angring to the surface of .an object is §gpmn in figures 3 &4. A °
conpressible fluid is sent froma bl ower and bl own out froma pugkah

| ouver 4 through a high efficiency particulate air filter 3. One apparatus
known in the prior art includes an object 13 passing on rollers 6 and dust
adhering to the surfagusp 0l ANER AND/DURTSCE AN '-ngpgggid. Another (.
apparatus is al so known ] [ di schar ge,
renoves static electricity of a charged article by blowing ionized air,

then bl ows conpressed air froman air nozzle on to the article fromwhich

the charge is al syh¢ prmitdnvention relstbeiol 4\Gust Slehmt? aﬁ&'ﬂﬁﬁ%feaﬁfngtrﬁﬁtg@& drcl € is

al so renoved and the apparatus sucks and renoves the renove t a

duct. I n proguedvingdyst adlieingfto the!seefadd GhnCdbjécdl t s, a nethod has been used

whi ch conprises blow ng off dust by high pressure air at each fabrication

step using an ai r Aldonwentionahdiust cleaeh forgemoving dissidhblinyd é burfaceaT agxhaust

dust and attenpts to prevent the dust from adhering once again. Such

technol ogy i ebjektis hoserin fignress&vh| & comprebsiplenfhuid iFenefromRubloiwen2 iand NosS.
267414/ 1988 and 130169/ 1988. However, these conventional dust cleaners for
renmovi ng dusbklowsiout fnom a punkab leuvef delrough a highfefficiehey phirscaulatanirdfijeershat

static electricity charged on the | ower surface of the object which rests ’s;
on the suppdPne appandfus krown ingthe priomartiinglndes A abjeetyl passing on avllers 6and e

again, to adhere to the object. Static_electricrty is tgfnerated by the
action of bl &Rt adhering to ghecwrface,jsiblown affiby\this campeessible fluids i ¢ resuits.

Another apparatus is also known which generates ionized air by corona

discharge, removes static electricity of a charged article by blowing ionized air, then
blows compressed air from an air nozzle on to the article from which the charge is
also removed. Dust adhering to the surface of the article is also removed and the
apparatus sucks and removes the removed dust by a ducf.

In production plants of ihtegrated circuits, a method has been used which
comprises blowing off dust by high pressure air at each fabrication step using an air

blower, then discharges the dust blown off by an exhaust dust and attempts to prevent

~ the dust from adhering once again.”
Such technology is disclosed, for example, in Japanese Patent Publication
Nos. 267414/1988 and 130169/1988. |
However, these conventional dust cleaners for removing dust adhering to the
surface all suffer the disadvantage that static electricity charged on the lower surface
of the object which rests on the support cannot be removed; and any floating dust is
able, once again, to adhere to the object. Static electricity is generated by the: action

of blowing the object , which then vibrates and static results.



21t is an object of the present invention to. provide a dust cleaner and
met hod of dust cleaning so as to renove any dust adhering to the entire
surface of an'object by emitting a clean conpréssible fluid froma nozzle
di sposed on the sane side as an object support neans,as well as ions from
an electrostatic ion elimnator to renove static electricity charged on the
obj ect, and thereby to prevent re-adhesi @ of the floating dust. According
to the present invention, there is provided a dust cleaner for renoving
.dust to the surface of an object, conprising fluid perneable support neans
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to cl ean objects on sai support neans an ve static electricity.

Pref er abl ysippertGhés {as Wellodd iBfis frodt £ Sle@fdithtiRloR elimdvitaEd teMdve sR¥icOr a
bl ow washi ng  basket with or without a net Iid, and are put onto a belt

conveyor oglesthieity charged onisesbjeckand thepsbyttorprevent reagdhiesion of the floatheg dytect s
pass out of the dust renoving chanber. A preferred enbodi nent of the

present inventi Acconding todhe preserdnventiod, thetehisrprddideda dustecledner forqempaing ng
drawi ngs, of which:
dust to the surface of an object, comprising fluid permeable support means having a first
\o surface for supporting objects and a second surface on a side thereof opposite to said first
surface, a nozzle adjacent said second surface, means for supplying compressed fluid to
said nozzle, an electrostatic ion emitter provided inside said nozzle whereby a mixed
supply of ions and compressed fluid can be passed through the support means to clean
obj'ects on said support n;eans and remove gratic electricity.
Preferably the object or objects are placed on a blow washing tray or a blow
washing basket with or without a net lid, and are put onto a belt conveyor of the support

‘means. The support means may move until the objects pass out of the dust removing

chamber.



Fig. 1 is an explanatory view of a dust cleaner of ‘the preferred,

enbodi nent; Fig. 2 is a side view of the dust cleaner of the preferred
enbodi nent; Fig. 3 is a side view of a conventional dust cleaner; and Fig.
4 is an explanatory vi ew showi ng the flow of a conpressible qurd in the
conventional dust cleaner. In Fig. 1, objects such as cases 7 of 'a

ti mepi ece are placed in a bIOM/mashﬁﬁg tray 12 in such a manner that the
gl ass of the case 7 faces up. The blow washing tray 12 is net-like at the
bottomand is partitioned into a matrix to store a pIuraIrty of ObjECtS

therein. After t S 7 a set, anet.lid.14 is t he blwv
washi ng trays‘llfeg’f’ﬁa§h%9é‘"ﬁ“ Pét%ﬁ@fesf“?tlégv‘?%°8r“ﬂgr“°fvobel passage of
air and_gases. i vents objects fromfalling off t he bl ow

washi ng’e? mep\acggplp & © ghﬁ hbved by a plurality of rollers 6.

T?enﬁ'vé’évi’? %‘2&%%3%%@51&‘%“%@8@%@%%. et tyerefie SRR 10, 1 2

mechani sm <nﬁgséﬁpmde@1&f8fﬂ& At ibanct BiShe pilferfERdnfibbalthely vashi ng tray 12

crosses the I on of an operation sensor® 10 using a photoel ectric tube,

a clean conpggs lpggidglvw“ﬂoﬁg%d,ﬁegﬁ&ﬁpaﬁgegaﬁérom@ clean conpressible fluid

nozzl e 9. The ¢l ean conpressi fluid 32 is produced froma conpressible
fluid 31 by i, i4li§ aex pmlafdrl[vww shdowing theffldw b4 téiprekdible flud®in theOr por ates a
filter for renoving particulate dust, greater than 0.01 [err] for exanple,
and canconvehtiérmab dust cleangrt essi bl e fluid pressure of up to about 10 kg/[err].
After the clean conpressible fluid 32 passes through the filtration frlt\ep
22, its preshFiz. Lsobjensisuehas cisgs  of b éiarepiasaprecplaced|in afbllew avashiags ur e
reducrng val ve 23. The

tray 12 in such a manner that the glass of the case 7 faces up. The blow washing tray

12 is net-like at the bottom and is paruuoned into a miatrix to store a plurality of
objects therein. After the objects 7 are set, a net lid 14 is placed on the blow washing’
tray 12. This lid 14 is net-like in order to improve the passage of air and gases. The
lid 14 prevents objects from falling off the blow washing tray 12..

A belt 5 is driven and moved by a plurality of rollers 6.. The blow washing -
tray 12 is placed on the belt 5.

The blow washing tray 12 is moved simultaneously with the operation of the
belt 5 by a driving mechanism (not shown in the drawing). \J’

When the moving blow washing tray 12 crosses the position of an operation
sensor 10 using a photoelectric tube, a clean compressible fluid 32 is discharged from
a clean compressible fluid nozzle 9.

The clean compressible fluid 32 is prdduccd from a compressible fluid 31 by a
filtration filter 22. The filtration filter 22 incorporates a ﬂlter for remofrin g
particulate dust, greater than 0.01 pm for example, and can withstand a compressible
fluid pressure of up to about 10 kg/cm?2. -

After the clean compressible fluid 32 passes through the filtration filter 22, its

pressure is regulated by a clean compressible fluid pressure reducing valve 23. The



4 pressure can be chahged'within the range of about | to 10 kg/cn2/. In the
preferred embodiment, it is set to about 2 kg/cn2. The object 7 is an

el ectrostatically charged article and electrostatic ions are enmitted by the
el ectrostatic ion elimnator 8 froman el ectrosatic ion em ssion needle 15.
At this tinme, an electrostatic ion and clean conpressible fluid mx 33 is
di scharged fromthe clean conpressible fluid nozzle 9. Sonetines a
structure is enployed wherein.the object 7 is noved up and down inside the
bl ow washing tray 12 by the el ectric ion 4l ean conpressible fluid 33. The
si ze @f; each conpartnent inside the tray is designed to be sonewhat greater
t han the object 7 and the height of the partition is set to be smaller than
t he greatest dinension, of abject -7

t.h It ' ' t 7 i de d
o ot ol 1 PressedFican vé anasastavininuc age af dhout Ao OEIRZA oto g peiRred, SO
bl ff | : sl e fhuid 32. Wh th bject 7 i h d
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the dust re%%mg;{ fededtioRtit Sorf Siinat? ® rr@ma%séleaﬂrlo@iﬁcfioﬁ%igs%ﬂ)g&afé pie

fluid 32 or ectrostatic 1on clean conpressible fluid mx 33 is

st opped. | AtHhi8 tinde, dnllectrRBRLIE $61 MdEcledniéampressible €lnit ¢33 idisétaegdd fomr 2,
is cleaned by the high efficiency particulate air filter 3 and is

di schar ged tiwscledreeompriessiblé fluidnoizke9 punkah | ouver 4 into the dust renoving
chanber 1. For cleaning the upper surface of the object 7, the clean
conbldessi bl e 1| Sothelithesa stiuctuee iscemployert whereinrthe objeat ¢ ismoesdsupard downd mi x
3 1sd SC?:?SE eetcljluafbrk;)v\rrn v}agﬁmg erpasrncll)yegng electric ion clean compressjble fluid 33. The size

of each compartment inside the tray is designed to be somewhat ére'ater than the object 7

and the height of the partition is set to be smaller than the greatest dimension of the

object 7 lest the objects 7 turn upside down or mutually overlap. At this time, any dust
adhering to the object 7 is blown off by tne clean compressible fluid 32. When the

object 7 is charged electrostatically, the dust is removed and static electricity is

eliminated by the electrostatic ion clean compressible fluid mix 33.

When the moving tray 12 passes a siop sensor 11 comprising another
photoelectric tube after the dust removing operation is completed, emission of clean
compressible fluid 32 or the electrostatic ion clean compressible fluid mix 33 is st'oppe'd.

| In ng. 2, the compressible fluid is discharged from the blower 2, is cleaned by
the high efficiency particulate air filter 3 and is discharged as clean air 24 from the
punkah louver 4 into the dust removing chamber 1.

For cleaning the upper surface of the object 7, the cl'eaﬁ corhpressible fluid 32 or
the electrostatic ion clean compressible fluid mix 33 is discharged from the upper clean
compressible fluid nozzle 21. - -

If an object 7 does not need to be placed into the blow washing tray 12, the dust

is removed when it is placed in a blow washing basket 13 in which no partition is

necessary.



conpressible fluid nozzle 21. If an object 7 does not need to be. pl aced
into the blow washing tray 12, the dust is renoved when it is placedin a
bl ow washi ng basket 13 in which no partition is necessary.  -5- An.

el ectrostatic ion em ssion needle 15 is disposed inside the punkah | ouver 4
in order to elimnate any charge inside the dust renoving chanber 1 as a
whol e. The conpressible fluid in the present invention is an inert gas
havi ng high stability such as ai-r, nitrogen gas, and argon. To renove dust
totally fromthe object, an operation switch for noving the object support
nmeans i {qt ionf Smikdil | Il sokiS | vi ng chefber
IS opera g%rgrtuaﬁgéoneoug'lgﬁﬁ%ﬂ@ﬁg (E@\rﬁgf o?la?%n%]\g?‘nemrﬁbg ﬁﬂ)]e obj ect

suppor t Pf&i‘ﬂﬁc;ﬁ:ﬁ?iéﬁeaan? lcRavge Fﬁﬁaeihe A8t irdfoVilg eHatbet 1NisHwRéIE! Ci ency

particulate air filtef 1s blown out froma punkah | ouver provided on both
si de surf acegTheBembResiblRTRlid Rithe pedsehdifveitiondcsn e gab Ravifig hiph i nsi de of

t he chanber. When the objects nove on the support neans and the tray or
basket mabiitypyuch asair| Aitdogen gas; andaxgon. i nsi de the dust renoving chanber, on
the inlet side in the travelling direction, the conpressible fluid passes

t hrough a fi Torrembeeddst tdtally fromethel objects anl opérasar switchdor mowingther si de as

t he object support means, and cl ean conpressible fluid at a pressure of 1 -
10 kg/ [ ebjett suppokt selans isdunid om At this tiei 2 hlower insiderthe dussremevinge f 1 ui d
nozzles. At the sane tine, electrostatic ions for renmoving the static

el ect r i chambesinpppsated simulanemsbrvith the start of thy movementef thepbieslozz| es, and

t he _
support means, and a clean fluid passing through a high efficiency particulate air filter v/

is blown out from a punkah louver provided on both side surfaces and the upper part
of the chamber and cleans the inside of the chamber.

When the objects move on the support means and the tray or l_ié;ket passbya -
photoelectric sensor inside the dust removing chamber, on the inlet side in the
fravelling direction, the compressible fluid passes through'a filt:aﬁon filterina
downward direction on the upper side as the object support means, and clean
compressible fluid at a pressure of 1 - 10 kglcm2 is discharged from a plurality of
clean compressible fluid nozzles. At the same time, electrostatic ions for removing
the static electricity charged on the object are emitted from the same nozzles; and the -
dust blown off from the object is sucked to the lower part of .the object support
means, returns to the blower, is purified by the high efficiency particulaie air filter
and is emitted into the dust removing box from the punkah louver.

To remove dust from the underside the object is blown by the pressure of the
clean compressible fluid from the nozzle disp_ose(i underneath the support means, and
the adhering dust falls off from the object when vibration is applied. Here,
electrostatic ions are also blown on to the object lest it is again charged '

electrostatically through the consequential vibrations and abrasions. The non-charged

object then moves and when it passes by the stop sensor disposed at the outlet part in



dust bl own off from'the object is sucked to the |ower part of the object
support,.neans, returns to the blower, is purified by the high efficiency
particulate air filter and is emitted into the 'dust renoving box fromthe
punkah | ouver. To renove dust fromthe underside the object is blown by the
pressure of the clean conpressible fluid fromthe nozzl e di sposed
underneath the support neans, and the adifering dust falls off fromthe

obj ect when vibration is applied. Here, electrostatic ions are al so bl own
on to.the object lest it is again charged electrostatically through the

consequent j,al _vi hrat i.ons _and abrasions. The.ngn-cgharged object, then, noves
o n e b et bR e aB roBmpressibl 00 nf 1o o ARG ok SMIRRROT © e

travel ling i{l&%ﬁig(@fc he clean conpressible fluid and the electric static
ion elimnato ' ﬁﬁbed qui ckly. The aforegoi ng. description has been

gi ven by way of -0onl | ' P@P [ | {1 Gati ons
can be nade w tggé'? %g%ﬁg F%sgc?iﬂ ﬁgiﬁ%%&g &ég% (v?ﬁg?tgg%s‘élg'?) H‘ll)[r;rg'gin{t i“gﬁ.HeFor
exanpl e, obj i 8. k G ' : t od
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qual ity i spfegéntiinpshtioh FoexhmpR{OUjebE subRaPE SerhicBhduchst MaeRal) dblass Shéet
‘whol e can be provided with a positive pressure seal ed structure.” Wien t he
‘obj ect to foodopachagecsuefaon plastic ceeamicretntan mae@ieatadum'tm@mmgww s,

t he objects can be set not only parallel to the belt surface but also at
ri ght angl issrequired, the gustdtemoving chambergi ef the méie body as a whole ean Wesprbwidedi bed
.above, the dust cleaner for renoving dust adhering to the surface of an
obj &ef usewithsapositiver pressueecsealedistrueiune; cl ean conpressible fluid at the

‘obj ect,

-~ When the object to be cleaned comprises components associated with
semiconductors, the objects can be set not valy parallel to the belt surface but also at
right angles or at a predetermined angle to the belt surface.

As described above, the dust cleaner for removing dust adhering to the surface of
an object uses means for directly blowing clean compressible fluid at the object, -
electrostatic ion elimination means for eliminating static electricity charged on the object
by the electrostatic ion clean compressible fluid mix, means for blowing from
underneath the object and the operation sensor and stop sensor means using photoelectric
tubes. Accordingly, not only dust adhering to the upper surface and side surfaces of the
object but also dust adhering to the objcst on the support means side can be removed.
When the object is electrostatically charged, siatic electricity can also be eliminated by
the use of the electrostatic ion clean compressible fluid mix. Therefore, the dust

removing performance can be improved arg re-adhesion of dust hardly occurs.



el ectrostatic ion elimnation nmeans for elininating static electricity .
charged on the object by the electrostatic ion clean conpressible fluid

m x, means for blow ng from underneath the object and the operation sensor
and stop sensor nmeans using photoel ectric tubes. Accordingly, not only dust
adhering to the upper surface and S|de surfaces of the object but also dust.
adhering to the object on the support nmeans SI . When the
object is electrostatically charged, static el '“ﬁﬂﬂ m“" ﬂmwu SO be
elimnated by the use of the electrostatic ion=+leantconpressible fluid

m x. Therefore, the dust renoving @Ekﬁﬁsnance can be inproved and o,
re- adhesi on of dust hardly occurs. % L M S * CLAIM 1. A
dust cl eaner for renoving dust adhering to the surface of an object,
conprising fluid pernmeabl e support nmeans having a first surface for
supporting objects and a second surface on a side thereof opposite to said
first surface, a nozzle adjacent said second surface, neans for supplying

conpregsed fAl dist cle@ndrdof reiavdhe dust AdRérirp! foQhié sdrface! cFraneobjdct Séoniprisingled
i nside said nozzle whereby a m xed supply of ions and conpressed fluid can

be pasflaid peérmealgle stppors means aviveon first sudheecfior stppecting objectaiand aspeomdt  neans
and renpve static electricity. 2. A dust cleaner as clainmed in claiml,
wher ei surfagednrd side theoedf apposite tosaid; first surfasgoa nozzie aﬂja@nbsaidmdce and said
nozzl e and emtter are beneath the support mneans. A cl eaner_ as

cl ai nesurfacec means for @upmymgmssed)ﬂp\du toisaig npzalem glegivastatia ionemisier t he
side of the first surface renpte fromthe cond surface. A cl eaner .
as cl aPravifiedingife s3id pozzie whereb m@v@ﬂrﬁuwlvﬁawwdfmmwﬁ%gﬁgi e

passed through the support means to clean objects on said support means and remove

static electricity. .

2. A dust cleaner as claimed in claim 1, wherein said first surface is vertically above
said second surface and said nozzle and emitter are beneath the support means.

3. A clea_,n_er'as cléimed' in claim 1 or 2, further comprising a nozzle and emitter on
the side of the first surface remote from the second surface. '

4. A cleaner as claimed in claim 1, 2 or 3, wherein filtration filter means are
incorporated in said means for supplying compressed ﬂuid‘.

S. A dust cleaner as claimed in any one of claims I to 4, wherein the support means \.J
comprises a net-like tray.

6. A dust cleaner as claimed in claim 5 wherein the tray has a net-like lid.

7. A dust cleaner as claimed in any one _bf claims 1 to 6, further comprising object

moving means for moving said support rueans and at least one object detection means for
recognising the presence of an object.

8. A dust cleaner substantially as described with reference to either of the

embodiments shown in Figures 1 and 2 of the accompanying drawings.



|ncorporated in-sai d freans for supplying conpressed fluid. 5. A dust
cleaner as clained in any one of clains | to 4, wherein the support neans
conprlsqs a nét-like tray. 6. A dust cleaner as claimed in claim5
wherein the tray has a net-like lid. 7. A dust cl in any
one of clains | to 6, further conprising object novin

sai d support neans and at | east one object detection E“ﬁﬂi “lgm si ng
t he presence of an object. 8. A dust cl eaner subst seri bed
with reference to either of the enbodi nedt s shown in Figures 1 and 2 of the

acconfanyi ng draw ngs. - 9. A dust cl eaning nmethod for renoving dust
adhering to the surface of an obj ect conprising placing an object on
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supply of ions and compressed fluid through the support means to clean the object

thereon and remove static electricity.

'10. A dust cleaning method as claimed in claim 9 and substantially as hereinbefore

described.
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